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Abstract In this work, coupling of allenylphosphine oxides with aromatic tosylhydrazones were successfully developed
under palladium catalysis, delivering (Z)-[3]dendralene derivatives in medium to good yields with high stereoselectivity.
Different from the simple coupling of alkyl substituted tosylhydrazones and alkenes, aromatic tosylhydrazones were used as
substrate in this work, with which two C=C bonds were constructed simultaneously involving a 1,3-palladium migration
process. Under the optimized reaction conditions using Pd(PPh3)Cl> as catalyst, anhydrous methanol as solvent and
1,8-diazabicyclo[5.4.0]Jundec-7-ene (DBU) as base, the reaction showed wide substrate scope and high stereoselectivity. 31
examples of (Z)-[3]dendralenes were obtained with up to 79% isolated yield and up to >20 : 1 Z/E selectivity. The protocal
provideds a simple and efficient method for the synthesis and application of (Z)-[3]dendralene derivatives. Further
transformation of compound 3al was achieved to consturct the chromene skeleton which is widely occured in biologically
active molecules and natural products. The general procedure is as following: to a Schlenk tube was added allenylphosphine
oxide 1 (0.3 mmol), aromatic tosylhydrazone 2 (0.6 mmol), Pd(PPhs3)2Cl2 (5 mol%, 11 mg), and ‘BuCOONa*H>0 (0.6 mmol,
85 mg). The reaction flask was sealed, evacuated and back-filled with nitrogen for three times. Afterwards, anhydrous
methanol solvent (3 mL) was added through a syringe and DBU (0.9 mmol) was injected slowly. The reaction was carried out
at 85 ‘C for 2~3 h. Upon completion of the reaction, the solvent was evaporated under reduced pressure and the residue
was purified by column chromatography on silica gel using petroleum ether/ethylacetate (V/V=1 : 1~2 I 1) to afford the
target product 3. The general procedure for transformation of 3al is as following: to a 10 mL round-bottom flask containing
3al (0.3 mmol), 3 mL of anhydrous dichloromethane was added under argon protection. After cooled to —78 ‘C, boron
tribromide was added dropwise and the mixture was sitrred for 20 min before moved to room temperature and stirred
overnight. The reaction solution was quenched with ice water, extracted with dichloromethane and saturated brine,
evaporated under reduced pressure, after which the crude product was separated by column chromatography using petroleum
ether/ethylacetate (V/V=2 : 1) to afford the target product.

Keywords (Z)-[3]dendralenes; aromatic tosylhydrazones; allenylphosphine oxides; palladium catalysis; stereoselectivity
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COONa+H,0 (0.4 mmol, 57 mg), FEES 5 FIA 3.0
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Table 1 Optimization of reaction conditions”

Catalyst (5 mol%)

WIHERUER 1, Entry 3). {HAEFS @40, TERME R T
FI RS, AT EICE 50%, Z/E e 4 1 Y
(F 1, Entry 4). BJ5, 76 FEEE A OB [T T
G, S0 2 HE AR WG 20 R I ) 7 e R S AR I R
HR. KM E4EER 9 h, WEARED 56%, ZIE
ELmE A 3R (3R 1, Entry 5). K [ SR (AP HI7E 2 h, 7] 75
FICE R 67%, ZIE e 5 0 1 [ HARP“I(E 1, Entry 6).
A P4k 2 45 45 I (8] ) 30 min, <34 BIF2Y) 4a P2LETH S
= F N EGER 1, Entry 7). AT F 5775 5256 45 R R 1,
PA(PPhs),Cly /&2 BARMEAL T, FELARE 67%, ZIE LS 1 1
RENH bR, A EEART PA(OAC), flEALF, 1XAE
FAFRER HARPZYI(EE 1, Entry 8). ¥4t Pd(PPhs)s Al
PA(PhCN)CL 1E AT, S5 ARG B II M A
TFE, DRI ST% ZIEEL 4 0 1 F132%. ZIEEE 4.2 1 1 (%
1, Entries 9, 10). 1 # F & 4 )& #4577 41 Rh(PPhs),Cl
MK B33 HARP“P0(E 1, Entry 11). 285, ST T
B G RNAEF N 1,8- B RIA[5.4.0]F—F%-7-
1#H(DBUYF AR, Z/E BEH 158 5.3 L 1(3 1, Entry
12). He B WU TE LIS S B 3 it H A i3k A
(3% 1, Entries 13~16). LtAb, GO, Bofk DL Gt
W F B BE AT T 5 5%, (H NI 5 ST AR PR
KR —PRAGENSHFHE ). BT LS

s T A& LA 5 mol%[#) PA(PPhs),Cly A4k 71,
3.0 equiv.[) DBU M, 7 B 77 A [E13 & B 2 h

NNHT
Y +
o PPhe { j

Base (3 equiv.), ‘BuCOONaH,0 (2 equiv.)

JPh
O\\P N
Phy | N,
+ >:':(> Ts

- ,PPh,
2 mL solvent, reflux, time o’
1a 2a 3a 4a
Entry Catalyst Solvent Time/h Base Yield®/%

3a (Z/E) 4a
1 Pd(PPh3),Cl, 1,4-dioxane 18 K,CO; 242:1) 0
2 Pd(PPh;),Cl, DMF 18 K,CO; 3023: 1) 0
3 Pd(PPh;),Cl, EA 18 K,CO; trace 0
4 Pd(PPh;),Cl, MeOH 18 K,CO; 504:1) 0
5 Pd(PPh;),Cl, MeOH 9 K,CO; 56(4.3:1) 0
6 Pd(PPh;),Cl, MeOH 2 K,CO; 67(5:1) 0
7 Pd(PPh;),Cl, MeOH 0.5 K,CO; 23 (2) 70
8 Pd(OAc), MeOH 2 K»,CO; trace 0
9 Pd(PPh;)4 MeOH 2 K,CO; 57(4:1) 0
10 Pd(PhCN)Cl, MeOH 2 K,CO; 32(42:1) 0
11 Rh(PPh3),Cl MeOH 2 K,CO; ND 0
12 Pd(PPh;),Cl, MeOH 2 DBU 67(53:1) 0
13 Pd(PPh;),Cl, MeOH 2 DMAP 34(52: 1) 0
14 Pd(PPh;),Cl, MeOH 2 DIPEA 40051 0
15 Pd(PPh;),Cl, MeOH 2 Cs,CO4 37(32:1) 0
16 Pd(PPh;),Cl, MeOH 2 KHCO, 46(5: 1) 0

“@Reaction conditions: a mixture of 1a (0.20 mmol) and 2a (2.0 equiv.), 2.0 mL refluxing solvent, N, atmosphere. ? Isolated yield. ¢ Z/E values were determined by 3'P

NMR analysis. “ ND=no detected.
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4Reaction conditions: 1a (0.30 mmol) and 2 (2.0 equiv.) in refluxing MeOH (3.0 mL) was stirred under N
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